Rat liver glutaminase. Regulation by reversible interaction with the mitochondrial membrane.
Partially purified rat liver mitochondrial glutaminase shows a sigmoidal dependence on glutamine concentration, and an absolute requirement for inorganic phosphate as activator. Reconstitution with a mitochondrial membrane fraction changes the kinetic properties of the enzyme making the glutamine dependence more hyperbolic and reducing the concentration of phosphate required for half-maximum activation. Glutaminase activity in isolated mitochondria is known to be increased as a result of mitochondrial swelling. In mitochondria suspended in isotonic medium, the properties of glutaminase resemble of the isolated enzyme while in swollen mitochondria the kinetic properties revert to those exhibited by the enzyme in association with the mitochondrial membrane. It is postulated that mitochondrial glutaminase is regulated in situ by reversible association with the inner mitochondrial membrane which is mediated by mitochondrial swelling. This mechanism may explain the short-term hormonally induced activation of the enzyme observed in isolated hepatocytes.